Increased density of dystrophin protein in the lateral versus the vermal mouse cerebellum.
Dystrophin, present in muscle, also resides in the brain, including cerebellar Purkinje neurons. The cerebellum, although historically associated with motor abilities, is also implicated in cognition. An absence of brain dystrophin in Duchenne muscular dystrophy (DMD) and in the mdx mouse model results in cognitive impairments. Localization studies of cerebellar dystrophin, however, have focused on the vermal cerebellum, associated with motor function, and have not investigated dystrophin distribution in the lateral cerebellum, considered to mediate cognitive function. The present study examined dystrophin localization in vermal and lateral cerebellar regions and across subcellular areas of Purkinje neurons in the mouse using immunohistochemistry. In both vermal and lateral cerebellum, dystrophin was restricted to puncta on somatic and dendritic membranes of Purkinje neurons. The density of dystrophin puncta was greater in the lateral than the vermal region. Neither the size of puncta nor the area of Purkinje neuron somata differed between regions. Results support the view that cognitive deficits in the DMD and the mdx model may be mediated by the loss of dystrophin, particularly in the lateral cerebellum. Findings have important implications for future studies examining the neurophysiological sequelae of neuronal dystrophin deficiency and the role of the lateral cerebellum in cognition.